Activation of muscarinic receptors inhibits spinal dorsal horn projection neurons: role of GABAB receptors.
Spinally administered muscarinic receptor agonists or acetylcholinesterase inhibitors produce efficacious analgesia. However, the mechanisms of the antinociceptive actions of muscarinic agonists in the spinal cord are not fully known. Previous in vitro studies have shown that muscarinic agonists increase GABA release and reduce the glutamatergic synaptic input to lamina II interneurons through GABAB receptors in the spinal cord. In the present study, we studied the effect of muscarinic agents on dorsal horn projection neurons and the role of spinal GABAB receptors in their action. Single-unit activity of ascending dorsal horn neurons was recorded in the lumbar spinal cord of anesthetized rats. The responses of dorsal horn neurons to graded mechanical stimuli were determined before and after topical spinal application of muscarine and neostigmine. We found that topical application of 0.1-5 microM muscarine or 0.5-5 microM neostigmine significantly suppressed the evoked response of dorsal horn neurons in a concentration-dependent manner. The inhibitory effect of muscarine or neostigmine on dorsal horn neurons was completely abolished in the presence of 1 microM atropine and by intrathecal pretreatment with 1 microg pertussis toxin to inactivate inhibitory G proteins. Furthermore, the inhibitory effect of both muscarine and neostigmine on the evoked response of dorsal horn neurons was significantly attenuated in the presence of 1 microM CGP55845, a GABAB receptor antagonist. Collectively, these data suggest that muscarinic agents inhibit dorsal horn projection neurons through muscarinic receptors coupled to pertussis toxin-sensitive Gi/o proteins. The inhibitory action of muscarinic agonists on these dorsal horn neurons is mediated in part by spinal GABAB receptors.